Using data from a nation-wide cross-sectional survey in 1990 a study examining the risk for occurrence of LBP in various specific occupations was made among 5,185 Danish employees aged 19-59 years old. After adjusting for the confounding effects of age and gender we found significantly increased risks of LBP in three out of nine major occupational categories. They were 'health care and social work' (OR=1.52, 95% 01 = 1.28-1.80), 'mining, quarrying and construction work' (OR=1.97, 95% 01=1.41-2.74) and 'manufacturing and machine operation work' (OR=1.21, 95% 01 = 1.05-1.40). Among 39 second-level occupational categories the highest risks were observed among persons employed in 'building construction work' (OR=1.97, 95% 01 = 1.41-2.74), 'social work, child day care work and psychological work' (OR=1.64, 95% 01 = 1.32-2.05). Skilled and unskilled manual workers had an increased risk of LBP Occup. Med. Vol. 46, 131-136,1996 Received 10 March 199S; accepted in final form 1 November 1995.
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7 found that jobs involving heavy physical work predispose to LBP, e.g. miners, construction workers and transport workers had higher prevalence of LBP resulting in higher sickness absence than other light manual workers. Some researchers 5 ' 8 "
19 also supposed that people whose jobs involved prolonged sitting or frequent lifting and bending such as drivers, office workers and hospital nurses had increased risk. However, most of these data represented specific work situations with selected populations and the definition of LBP used in these studies varied considerably. This made it difficult to evaluate and compare the data from different reports. Consequently, the current state of knowledge about the risk for the occurrence of LBP in various occupations is not comprehensive and the magnitude of the risks is not comparable.
Therefore, an analysis of risks of LBP for various specific occupations was made among Danish employees.
MATERIAL AND METHODS
This study is based on re-analysis of a Danish survey. The survey is a nation-wide cross-sectional survey conducted in October-December 1990. A random sample of 9,700 15-59 year old persons were drawn from the Danish population and 8,664 of them (response rate 89.3%) accepted to be interviewed. The data were collected by telephone interviews with a structured questionnaire. Of the respondents 5,940 persons were employed at the time of the interview or had been employed up to 2 months before. These respondents were interviewed in details about their working conditions.
In this study we analyzed eight variables: age, gender, socioeconomic class, occurrence of LBP during last 12 months and employment situations including occupation, working hours, weekly work time and the duration of employment in a specific occupation. Among 5,940 subjects, only 5,185 persons who had been employed in current occupations for at least 1 year were included in this study. Also, subjects without a certain (missing or insufficient) response were excluded from the analyses of the corresponding variables. The actual applied numbers of subjects are shown in the footnotes of each table.
Subjects were classified as being with or without LBP during the previous year by their answer to the question 'Have you at any time during the last 12 months had low back trouble?' Respondents giving positive answers were the cases in the analyses. The 'trouble' was defined as all conditions of pain, ache or discomfort localized to the lower back regardless of length of episode or severity.
The occupation was coded on a basis of the International Standard Classification of Occupations (ISCO) at two different levels. The first level, one-digit code denoted the major occupational categories. The second level, a two-digit code, defined general categories of occupation. The data of duration of employment in a specific occupation were divided into two large groups (less than 10 years, 10 years or more) to examine the effect of the length of employment on LBP. This division by which two approximately equally large groups were created was arbitrary. *SU: subjects, the total number of subjects in duration of less than 10 years and more than or equal to 10 years is 2631 and 2235 respectively; CA: cases, the total number of cases in those two durations is 1149 and 956 respectively; Cl: confidence interval.
Adjusted for age, gender.
The working hours were recorded by using a sixgrade scale: normal day work (between 06:00-18:00 hours), permanent evening work (between 18:00-22:00 hours), permanent night work (between 22:00 -06:00 hours), two or three shift work, rotating shift work and other irregular hours work. The data of weekly work time were reorganized by a five-grade scale (<21 hours, 21-29 hours, 30-37 hours, 38-45 hours and >45 hours). The level of socioeconomic class was evaluated by a five-grade scale: unskilled manual workers, skilled manual workers, assistant nonmanual employees in lower level (0-2 years education), intermediate non-manual employees (3-4 years education) and assistant non-manual employees in higher level (more than 4 years education).
Statistical analyses were carried out with the SPSS/PC (Statistical Program for Social Sciences/for the Personal Computer) package, version 4.0,1. An unconditional logistic regression model was applied to calculate odds ratio (OR) and the corresponding 95% confidence interval (Cl). Risks associated with a specific occupation were estimated relative to a reference group which consisted of the respondents not employed in that occupation. Based on these analyses the risks among those occupations which had been identified with significant associations with LBP were examined further with stratified analysis according to duration of employment.
Risks associated with a specific category of either working hours, weekly work time or socioeconomic class were also estimated comparative to their corresponding reference groups. These reference groups were defined as categories of normal day work, less than 21 hours work time per week, and assistant nonmanual employees in lower level respectively. All analyses were adjusted for the confounding effects of gender and age. The 95% confidence intervals were estimated. Table 1 shows the risks of LBP by occupational titles. Of the nine major occupations (one digit codes) there appeared to be statistically significant excess risk for LBP in five groups: Technical, scientific, juridical, humanistic and artistic work (code 0) and managerial, administrative and clerical work (code 2) were associated with lower frequencies of LBP, whereas health care and social work (code 1), mining, quarrying and construction work (code 6) and manufacturing and machinery operation work (code 7-8) showed higher frequencies of LBP.
RESULTS
Furthermore, of the 39 selected second-level occupational categories (in which each category contained at least 20 subjects) five significantly decreased risks of LBP were observed for categories of enterprise and organizational managerial work (OR=0.57, 95% CI=0.39-0.83), financial planing and accounting work (OR=0.61, 95% CI=0.41-0.92), secretarial and clerical work (OR=0.66, 95% CI=0.54-0.81), other managerial, administrative and clerical work (OR=0.71, 95% CI=0.54-0.95) and military work(OR=0.36, 95% CI=0.17-0.79). Also, four significantly increased risks were found and the highest one was for building construction work (OR=1.97, 95% CI= 1.41-2.74). The remaining three excess risks were found for social, child day care work and psychological work (OR= 1.64, 95% CI= 1.32-2.05), engineering and structural metal work (OR=1.50, 95% CI=1.17-1.91) and medical, nursing work (OR=1.38, 95% CI= 1.05-1.80). Table 2 shows the risks of LBP for two different durations of employment (less than 10 years, 10 years or more) by the occupational titles that showed statistically significant risks of LBP in Table 1 . The decreased risks for those employed in enterprise and organizational managerial work, other managerial, administrative and clerical work were mainly apparent in the longer employment group. In contrast, the decreased risks for employees in financial planning and accounting work, secretarial and clerical work, and military work were mainly apparent in the shorter employment group. The corresponding 95% Cl for military work in the longer employment group was much wider due to the fact that there were only nine persons in that subset of subjects. There was an increased trend in risk with increased duration of employment in building construction occupation, while in the occupational group of medical and nursing work, social work, child day care work and psychological work, engineering and structural metal work the excess risks were of the same magnitude.
The risks for occurrence of LBP associated with socioeconomic classes are listed in Table 3 . Compared to assistant non-manual employees in lower level the classes of manual workers had significantly increased risks regardless of whether they were skilled or unskilled workers. The non-manual employees both in higher and intermediate level were not at risk, although the OR associated with intermediate level is above 1.00. The proportions of LBP cases in every grade of weekly work time were not significantly different so there was no association of weekly work time with LBP in our data (results are not presented here). A similar situation was also noted for working hours. In comparison with normal day work the other grades of working hours, except two or three shift work, were associated with higher risks of LBP, but not all of the risks were statistically significant as the variables of age and gender were taken into account (results not presented here).
DISCUSSION
To our knowledge this is the largest analytic study of LBP in a population of employees which has evaluated the risks of LBP in many occupations at the same time while controlling for age and gender. The strength of this study is that the sample studied is representative of employees in Denmark. This enables us to comprehensively examine the relationship between specific occupations and LBP across a range of occupations.
On the other hand there are still some shortcomings in this study. Some subjects with severe LBP may have changed their jobs and were consequently selected out of the occupations associated with LBP at an earlier time. Unfortunately, our data were cross-sectional and did not provide us any information about the subjects' former occupations or their history of LBP at that time. For those reasons the associations of some highrisk occupations with LBP may be underestimated. In addition, the cases of LBP in this study were ascertained solely on the basis of self-reported symptoms. Thus, we cannot be sure of the objective 1-year prevalence of LBP for both the total employee population and specific occupation. Nevertheless, it is a fact that the precise definition of cases is likely to be less crucial in comparison with the prevalence among different occupations or different grades of work-related factors than it is for overall estimates of the prevalence. We have no reason to believe that there were major systematic differences of reporting pain in different occupations, or a bias dependent on work environment. The cross-sectional design tends to give lower estimates of the high risks but employees with manual work may tend to be more aware of the symptoms. In spite of that we find it plausible to evaluate the risks of LBP for various individual occupations or individual grades of work-related factors by comparison of the prevalences, particularly as it is mainly for searching high-risk occupations. Certainly, it should be noted that all risks presented in this study were relative.
Our data suggest that medical and nursing work, social work, child day care work and psychological work, building construction work, and engineering and structural metal work are high-risk occupations for LBP. For the building construction work, and medical and nursing work, the results support several previous studies. Damlund 1 found that more construction workers retired early because of LBP compared to controls who had less physically demanding jobs and 68% of the construction workers had LBP in the year before retirement compared with 50% in the control group. Feyer, et a/. 15 found that in both the lifetime and the 1-year prevalence, LBP for nurses was higher than for postal workers. In addition to identifying these occupations as high risk groups our data indicated that the risks of LBP for these two occupations were exaggerated in the subset of subjects who had worked in these occupations for >10 years. To our knowledge there were few examinations in previous studies regarding the risk of LBP for the occupations of social work, child day care work and psychological work, and engineering and structural metal work.
Many investigators believe that employees whose jobs involve prolonged sitting have an increased risk of LBP, 18 although some others did not find sitting to be a risk factor for LBP. 20 " 21 Our results seem contrary to most previous findings: e.g. there were significantly decreased risks among those employed in sedentary occupations including managerial, administrative and clerical work. Even though the exact reason for the associations with these sedentary occupations cannot be ascertained from this type of study, two possible explanations are apparent. First, in most of the cases the LBP probably is of multifactorial origin. Persons employed in sedentary occupations are generally highly affected by prolonged sitting, but they are less influenced by physically hard work, as their work is often physically less demanding. Secondly, the different findings compared to other studies may be due to the different index used and the different reference population defined.
As mentioned above, the risks presented in this study were relative rather than absolute, e.g. they were computed by comparing the prevalence in studied populations to that in reference populations. The reference population in this study is all other occupations and therefore includes occupational groups with high risk of LBP; meanhile the reference populations in previous studies were usually the general population or other groups of workers without physically hard work. Therefore, it is obvious that the sedentary occupations were associated with comparatively lower risks in this study. In addition, there is a previous survey 5 which may help explain our finding. In that investigation the data showed that back pain was a common problem in both mining, quarrying and construction work and office workers because the lifetime prevalence of LBP in these groups was quite high, namely 67% and 51%. But office workers had lower prevalence of back pain than miners in both the lifetime period and the previous 3 months period.
With regard to socioeconomic classes associated with LBP this study identified the classes of skilled and unskilled manual workers as indicators of significantly increased risks of LBP. The results are in line with those of several other studies 22 
"
23 which reported the highest prevalence of LBP in manual workers. Since doing physically hard work obviously is the main difference between manual employees and non-manual employees, and since physically heavy work may increase the risk of LBP, our data suggest that the associations of socioeconomic classes with LBP may partly reflect the effects of physically heavy work. Another hypothesis is that the class of manual employees may be a marker for a complex combination of socioeconomic, psychological and lifestyle traits which are associated with an increased risk of LBP. Thus it is possible that the associations between LBP and classes of manual employees are not causal, but that the classes of manual employees are markers for other factors that increase risk. Of other work-related factors which involve working hours and weekly work time we did not find any associations with LBP. For the latter factor, the lack of the association could be due to the fact that the weekly work time in our group was rather homogeneous.
In summary, this large population-based study has examined the risk of LBP for almost 40 detailed occupations. Consequentially, it has identified several occupations and two socioeconomic classes associated with a significantly increased risk of LBP. People employed in the occupations of medical and nursing work, social work, child day care work and psychological work, building construction work, and engineering and structural metal work, particularly those who belong to the classes of skilled and unskilled manual employees appear to experience an increased risk of this pain. The effect of duration of employment in a specific occupation on LBP has also been examined. Since the data used in this study have certain limitations and since both occupational title and the socioeconomic class are not substantive we cannot make many firm statements about the causalities of LBP. Nevertheless, this study provides us with some important clues for further study and has pointed out key populations for intervention.
